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Abstract of JP2001 338894 

PROBLEM TO BE SOLVED: To solve a 
problem of diffusion of a dopant In a deep part 
of a substrate even by heating the substrate in 
a short time such as for about 1 0 sec by 
heating the overall substrate to a high 
temperature of about 1 ,000 deg.C in a 
conventional annealing technique which is 
effective in an activation of a doped layer. 
SOLUTION: A method for annealing a solid 
state sample comprises the steps of radiating 
an electromagnetic wave to the sample to 
directing excite a lattice vibration (phonon), 
thereby vibrating, rearranging and diffusing 
atoms, molecules and a lattice defect in a 
thermally non-equilibrium state. 



1 t^^uny 

3 ZJ'H — l/ 




Data supplied from the esp@ce/7ef database - Worldwide 



(19)B*H#ilFrt' (J P) (12)^5§4tPplF^$S (A) (ll)#«FffiSlii8#^ 

#112001-338894 

(P 2001-338894 A) 
(43)4iBBB ^fi£l3^12^ 7 B(2001. 12.7) 



(SDlnl.C). ' 






F I 




HOIL 21/268 






HOIL 21/268 Z 


21/22 






21/22 


E 


21/265 


602 




21/265 602 Z 








cir: -yk- 


trW* W*^©®:n OL (±8H) 


(21)ffiS#^ 


#S2000-156330(P2000 


-156330) 




000005821 












(22)mSQ 


^^12^5^26B(2000. 5. 


26) 












(72)5gBJ# 


mm 










:'cBgffif «S riT/MfIgm 3-11-15-245 


















































;'v:K«^P^*rU::*:^nKlOD6»Sfe tSTSS 




















100097445 























(54) i^m<D^m s{^u.m<o7:^-ji:^^^^u^^i^yFmm]^-if>^mj&0Si:^& 



(57) tw*«j] 1 *y ij zi^sis 

Wc^fro, ! : ! I ! ! I o 



( 2 

1 

» ^\s.mmB-r^:it\z^K>. mm\z$¥w-mtt'^mx' 

Sillers CI tic J; 0. mmz$^^mttmmx'^mmyi 
flsdn 0-1 0 0 0 h©> (^af^^^iUjjn ~ i 

0 OTHz) ©@®/t;UXS:^g-r-S>:3t— U^hSMjS 20 

ft. 

tir^m^m2^tcitm^m3\zmm(D^m»^m<^ k 

miafi^^hmxzfa-ty^tm^iz. $>^\.^\t, TM^tc 30 
^ CD^JJ0;^J: b « A yp -fe X iCtr p C t ^«Fa <i: T 

zi}z—u>hmm^\i-A=&m^iz<^^a:)^m^nrci± 
xx^-r^z-tizj^o. y^)uy<Di^^coi^^mm^m 

(1 o~i 0 0 07iAh#) &*'r-&/'?;px5ij^MW 
-r^dtcio. It^cD^^SSi (iiib^SS:= 1 ~ 1 
0 0 T H z ) ^ilS^WlCSder S C L Srlf StfT 
3»4 fC|B®©i}£#{t:^iU6iK» K-t:>i^SJg^:!&ft. 

LSiJ:(7? n h - U- > h miSiS f- A 5: AW-r c: i: 

0] ieM/t;UX=it-U>K«ffiS«M«fC45 50 



) #19 2 001-338894 

2 

t^T. ->'J n>S®Sr 1 0~ 1 0 0 7xA hSxOM^rel 

- u > \-mmmiit.mmzum^mf^-t^ ci 
tr^a*^2*^e,tt*:5i o®ii-rn*Mcffi«©¥« 

[0 0 0 1] 

0. w^mz^^^mts.ij^mxw.'i-. ^^-^sdii&^^pibom 

a « t L Tfi£ tX -5 Jgfig *5 ^ 
[0 0 0 2] 

UT)5K$n'5a:*:«m««lHl8S (LSI) ^ttUfeiT 

■:^5!y^7IP^Il¥t;^^^iL.S1if?g (DRAM) ^tcfflVi^ 

n-5MOS FET7itiLA-f 5 h ^ >>7XiS'lC*5Vi 

T«, «ajAtf. y-h5*n 0 0:»-y gs-c*:^ 
jcy-hs*i5 o±y ^-^egT-ii3S$ns7'/w X 

tlT*5D. S^M (1 0JS:t.iL5 OThy ;/.-^g*) 

^mw:^m.mt:i^mm\z v-\i>if-r^^miimzmn. 

[0 0 0 3] cnirMLT. tJe3l5®7--;l'S^BC5— O 
tLTtt, ^>7'^<&fflViTH«^Sti|s}^#:& 1 0 0 0^ 

cmmztm-t i>^9\-mM.mmmM (rta) jc<k-s,@*g 

-5. X. U— y-'i£:fflti/tt«e3feS^i:bT«308nm©XeCJ 
U— tf SrRgit LT U n >S® *^ia Lfc^S 

(##5tffl5l) . ^Jxt^. 0. 35J/CID' (DU- 

lf 1 800"C 1 OSXORTAS'M^^ t)i±Tl^MS Srff 

oTliS (##Xl)t Ken-ich Gotoffi, p 931-933.. 
International Electron Device Meeting 199 9 
at Washington DC) . 

[0 0 0 4] 



( 3 

3 

rLtz^f^mim^mm^ lt l s ^ t ^ ks*^ 

Th/^ — i'roffliSgS^ttAJSTtt. 10 0 OSClf©tl 

C0 0 0 5J ^^\Z, «&lHl©^MifeSA:/D-feX*£v 10 
o^*6«5 S -r^mSiifi^ i; T L S 5 . 

[0 0 0 6] xx:^^->^i/— tf^ftffl-r-g.^&ffiTii^^a- 
CO 0 0 7] 

^aES6:»j^i|iiSr^-r ^ n b - 1/ > h 

oog^ciiiT) izu-^xmrnim^mm^isfmLrziKm 

[0 0 0 8] B<*^^'t'l'*3l.iTlP^«JgIiJIEL<iB?^J 

LT*5 0. ^^^^&.mizw&-r^m^mizitm'f-mt> 
^. (i^i-asA^ J; o T5fe c^m^Fo^mm 

#©ffl*Sf'Dfcj&, y ^ y >o:>mm^tmm^muz^ 40 
[0 0 0 9] mwm^Biz^t:mMvrcm-^, 

5 o 3 1 — u > h 7 ^ y > i&sbe-r -5 c i Tiwtg 

y^yXD^mSSm (##S:S){. CSJ^tS, F. Favol and 
A. D. Corso, Phys. Rev. B 60. 11427 (1999).) ICJ; 50 



) <#B8 2001-338894 

4 

■Si. 7*/ >©iii&&« 1 0 GH z ~ 1 0 TH 2 ©FbI 
nm^tLT. 1 OGHz~l 0 OGHzO^jSl^^ia 
ffl(/»-5Ct*<pIfigt?feS05tC^JL. 10 0GHz~10 

TH z o«&S:?ff«7^7'v;P!y«i#tti*tfns*§8ffi© 

[0010]^;iT. 1 OGHz~l 0 OGHzOD^SE 
^^mx•^t-:^^r^ a HD>^icJ;0#6n-&5 UJSMJS 

h SHjfic fC J; -5 ^mm^ tc J; 0 cOg|«^3-g 
^3 t-U> hlcliSb$-B-«)Ct{CJ;oT. 7*/>© 

[0011]$6>»C. 1 0 OGHz~l OTHzCt'^ 

<i:X^o>2. (a)l>a)2) Ti^:S*^*^:)-r*^fcS7^c.5 2 OCDn 

(x)l-a)2=a>0 (1) 

7;i-/ >*<f!^t"S. C:(DfcJ6, ti>0±Ofcl2:ViX'^i7 

(.mf&^mmm) *'bo=ib-^>MHKiSig$ 

^ (1) ^mtzt(oii:(o2<D^m^^tc-rrztt>. ^— © 
3b-W'>hs«aiftjiiTc:©#&#5&«sij£^n'5. cois 

SdS ^ nfc 7 * 7 XD-f ^ — V > ^ « U; i(6 i f -5 

<Da}:i-u>hy^y>(Dm»" ^-SM-, 

«P#^. B:^mm^'^m> ^53#. (ISSS) pp. 

607-611. ;" y:ty>:^^Oh>(D^?Em-^^ — i^> 
if" Sj£ R. M. Koehl and K. A. Nelson, B*i^ 
^54^, ms-^ (1999) pp. 357-363.) . 

[00 12] $fc. =ib-U->hfl:K2^b'-Atfeft-5 

(A t) tm&^mi^m (aw) «. 

A t • Aw < 2 ln2 / 7C (2) 

^mrz-rrzif>. m^ii'f-$'>D-yr-f7u—*f-mmm 

'^m^^x^^^i±^::tf)^-^mu. 0 ~ 1 

0 0 07xAhS>®l3b-l/>hma»tt, ^ft^^J^ 

iii*n~i 0 oTHz into, mr&mm^xmmt&^m 

[0 0 13] z.c:>rztb. *%BJT-«, »^:silrlB-r-5 



5 

-5 L s I m(D^^m<^mm<Dmmxm\zii»^^m!^mm. 

[0 0 14] iS*JH2 lcSET-5J:5 

iZ. ->U=I>'i'iA-±T©*^#:Jgfi£lC*5t,iT. 

[0 0 15] $e.tw*^§gT«. tt*JH3lCffi-r-5J:5 

cDfliSgtt^t: Sfr c t * t f ■& . 
[0 0 16] $e.l3*^l9Ttt, »*«4tClB-rSJ;^ 

tc« A;i/7.i|i*^ 1 0 ~ I 0 0 0 7 X A MJ> m^^W^ 

i|@/&n~l OOTHz) ®@SA>'t'X*#-r-5nt: — 

[0 0 17] ^ e>ic*:5§?g-r(S. ff^^st'fET-sJ;^ 

[00 18] $?>tc*fgBg-c=«, Bdc:^6 (Cie-r-5i;p 
[0019] $e>tc:*feB^-r(S. !f*JS7 (c|E-r-5J:5 

jft \d-A^^^cDnm^wrziti:mm\z?^^-ti> zt\z 
^u^mmoi=F»m<^mm (a) 2-:3©t:-Aoi;t 

[0 0 2 0] A=A/ [2 sin(0/2) ] (3) 
» (k) 

k=27c/A (4) 

izm^mv^^m^^m-oy * y >o:)mmf)^o]mtrj.^. 

[0 0 2 1] ^e.tC*fEBJT-«, tt*^8lrtBf -5^:5 
W*3B4lc*$nfei@^A;i/Xn t-^>h«lKiS 

^Fb^P^PH (10~10007xA hm S:*f •5A;P7. 



(.4 ) #PS2 001-338894 

6 

= l~10 0THz) *S«?WlCS!ie-r-5C:<i:$bi|#a 

[0 0 2 2] ^ >b\Z:^%m-Vit. «*3S9JCl5-rSJ;p 
ic. «^JH4*Jj;y:»*:W5tc*$nfc3h-U> htt 

[0 0 2 31 SSfr^fg^Tftt. tt*:si otctef -5J: 

un>s®5ri 0—10 oy:jiL.hip<nmmmcD^izm 
namt-r^i^tiz^iD. mmmzm»PNm-^m(oi&m. 

[0 0 24] ^^^IC^^I^TW, iS^^l 1 tCSBr-SO: 

iti>imm±mmumm\zis^f'^&s. m^\t. ->U3>^ 

iea-^xA-©*^. 5 0 0*C£iT) *-e««SrJrai^ 

20 [0 0 2 5] 

mm<Dmm<Dmmi] :^%mtzm^m<*ium<DT 
--)\^:^mfJ.^u^z^^m^^Tm!^ v-\f:y'ifmi^^m^ 
i6^u^(Dmm.\z-D\.^xmm^mm.\^ui}i<hmmt^. 

[0 0 2 6] (^1 ay^m^m) i ~ 6 . m^m 

9*ij:afg|*:«l 0Jc^«.*^?g©ilJSfi»Hc-:3V»T® 1 

^VmXV. *^.!6^i;«e)T*EiKlS2$Jgfi£LAcvUn> 

30 ?FM!^g2A^J^fig$tlTlri^^®co{g!lA^^,3 

#Ma'i7x/\-c73ig-&. 5oo^cjy.T) (c>''jii>s 
«i s-#ofc*feMT-, ^i^i^Tc^costt^b&ff ^. 

cifcBjffiTtbo, -Z-mzmc-zy^hVi^TsV^ai-^ 

[0 0 2 7] nt-U>h«[e&(DMI#«AS«f-tt£Jl 

T<r>-:f5m^m^^tz. ^2T:5^^ >A*- 1 SF^tC^gLTt 
M^st^l StCi^'Jn^Sffi^OS^^Kspf 1 4*B#. n 

hSJSil^l 6*. BSS*l^-tt^*«««-r2.±TjJ5.1l;ftBf 

ji^?it^i*3t-u>hiiajgEi 7Jc^^bT. 

50 ttlxlO 'Torr (lTorr=133. 322Pa) <OM^m.\Z^-:> 



( 5 ) 



2001-338894 



8 



^ ^f^^mm^ t mm jc n t — u > f mfisa^Hgw* fr 

[0 0 2 8] Al*Z3t:-U>hmfi8&l 6 

0-1 0 ooy^LAh^ (S«a^«i|Sdt i - 1 lo 
ooTHz) oa@/t;px m^sc^^mf)^ 
lOGHz-iTHz (ommmititi u-if-yt. ^mm 

^^f>^l 0GHZ--1 0 OGHz<D^O&mmmi&^. 

[0 0 2 9] t9IBc7)@^7^;UXl^— 1f— 

- 1 0 0 0 :7 31 A h#CDS@/^;i^XT'ti> 

[0 0 3 0] 0 :^^^>'U=i>':>aiA-aS{c4^ 30 

D>^«$i^^ K^XlxlC ' ions/cm' ^ALTJ^J5£b;t 

^tS^SS 2 0 nm-C/t;i/;^i|g 1 5 0 :7xA Sg^coa^/I 

2 ogc^c>K■r>;t«^T«^2l3l#J{- 
i$Jra^-c«. aiaSi^o^ffiSSSr 1 0 0 oigcf;: 1 0 

a>i>m&^\zMiWil^. tltcm^(Dm^\t 4 2 nm 

^&immm\zit-<xm^^^--^<Dmmr^iiiWL\ty;si< . 
z<Dmiznij$^(Dm&\zj:tiifi. i^mmmz^t^mm 



(Dy:ty>^m.mmiS't^:Lt\zj:o. mw-miKmx\t 
^mm7imo:>mmtf)^mm±mmrjimm\zmmm m 

[0 0 3 1] ^jM«^Ji^D<£Mffi^4^k^^, 0 3O* 

tS^JJEt^fr^). 1 0--1 000:7xA 

(mi^^^i^m^^ 1 - 1 0 0 TH z ) 
■tf-Tt. ^iStl^«JSE«ll7&^ lOGHz-lTHz Og^j^ 
tt5*U-if-:)t, ^a^ScSc;5m OGHz-- 1 0 OGH 

[0 0 3 2] (m 2 (Dmmmm) m^m i o:>mn\z%^ 
^^'^<r>mMm\zr:>\i^xmA^m^^^xmmt^. 04 

«> nM.(D:2\:i-\yyYmm(k\i-U^W^\ziy^r:>i^'^ 
^XTK-fc:>iyjCj:OSAb. *S7&>i;i6^»E«lS2 

2 $?^^bfc'>un>s«2 1 ir. ^mmm2 2^m^ 

~AL l:feJ:rXL2^fflt^^«^. 2 

(^) . =Ib-^'>h®m^^t:-Ac7)4»>jl^a^:^ (A) 
^rffll^T. ^ (3) tcLfcT^^-SFp^fii (A) ^^T^T^ 

u^i^T. s (4) T^^en^iaeiEi^fe-^cT^^g^g: 
(k) izmimL^^^&wc^^'t^^f'mm^m^mzm 

5 0 0«CJKT) JC'>Un>S«2 1 
[0 0 3 3] ccir. ae^n;t>^::i-/>(^iSE&(i:B<* 

^^m'&M^ mm-xm-r' y^/>^^^^}h>(om^ 

y^-i^>if" SlsL R. M. Koehl and K. A. Ne 
Ison. B*^a^#te. ^54#. mb^ (1999) pp. 357 
-363.) \ZJ:Om^:^^\zr^'DT\^^^o ZCDtz^sb. 

(O^om^^mmzm^sji^ju^-^H^T^ z ch^o^oigg 

<h?S:^o ^^r). 2 0<^>f— ACO^M^I (a) . Dt — 
l/> hm^i^ b*-A(7)4^.i:^^gS (A) ^jg^fcSS?L> 

^^(Di^^co y:ty >^m^mzmBT^ z^i\z^o. 

[0 0 3 4] Sc^, ::o*IS«^JT«S«!lSife^'>U=i> 



( 6 ) 

9 

is^^^umm<om^. ^jci^ uttc a a s ®{k^!fei|£» 

[0 0 3 5] ifc, KAIti] t-U>hm«ffiEk'-A(C 

®7!»ti~i 0 OTHz) u— tf-?t. 
^^^ti** ioGHz~iTHz (Dmrn^mti l — tf- 

5SaSifi^Sc**l OGHz~l OOGHz<DS'JJ^« 

[0 0 3 6] 3 (DillfeJgM) 8 

3 (1 0~ 1 0 0 0 7xA ^WT-£>/"?;PX?iJ*,^ 

*-r. ^l^fflNP (^5®«»JT-f±5<@) ©S^/IJPXW 
— If— 3t (/tJl'X*iPD= 1 0-1 0 0 0 :7xA h#) 

FbIPSTS (1 0~ 1 0 0 0 7xA ^^-t^njVT. 
m (/t;i'7>M*t^FBl : T2 = T3xNP) /i;i^7.?U 

S8S+««liTi ;^^JiBliIb^a^8c: 1/Ti) crt 

( 1 /T 3 ) ^^^(Dit&^mm mw}mm^= 1 ~ 1 0 
oTHz) t^K-r-sjittcjzo. mmmmm^iy 



1#M2 001-338894 

ti&iBi. . . , Sb, . . , gaC:tet>TlllE;^ tlTli-S (#5t:S: 
®t : " 7xA hS'^«<Dnt:-U'> h:7;i-y >©g*i" 

s^^B^, mamm, b*<^s#^k. sgss 

(1998) pp. 607-611.) . $ tC. 0iJAlf>' 
'J3>»«T©pl!¥«ft:liS}^fi)tTS»-&. S j - B 

■5. 

[0 0 3 7] 1 1 ©fgWfc«g-5¥3l«J^Mtl K- 

5 0 0«CUiT) i-e»«^ttlf^-r-5C:i:X-. 

[0 0 3 8] 
[SSCffi^^ctSJBJ] 

[HI] :^^m<^f^i(Dmmmm\zm^z3\i—u>hm 
[0 2] mi ©^jsjeffiic^snb-u^hmfias^Hgit 

[0 3] SS/l^l-X^— tf-7tMM*fflV^fc«^t. # 

[04] :^^m(Df^2ci:>mmmmizm^z2ii-u>hm. 

[0 5] *5IBJ<Dm3 0*igjgffi(r^s/i;px2?'JfigM-r 

1 ->U3>a« 

2 TFjsfiiKlM 

3 3t-U>h«lKffi 



< 7 ) 2 001-338894 



[01] tS2] 
3 ^t-U^K^aat 13 ^-vl^o^ — 

1 4 i!^fa» 

1 5 

IS AWZDK-lyly 

17 JHJ*Dk-UI/h««l2t 




t 

15 



[03] [04] 




( n m > 



( 8 ) 



2001-338894 



[05] 



(a) 



m 

'A 

t: 
I 



(b> 



PD 



T1 



Tl 



TI 



Tl 



Tl 



T2 



12 



12 



12 



12 



12 



12 




